Bisphenol A (BPA) is active in inmaur AP rat uterotrphic asa when evduated using either the oral or the subcutaneous (sc) injection routes of eposure ( 
mg/kg BPA). Prmatue vaginal opening was sen for 8 The uterotrophic activities of BPA and DES were evaluated in three separate experiments using the test protocol described earlier (6) . The test agents were dissolved (DES) or homogeneously suspended (BPA) (6) in arachis oil and dosed by either oral gavage or sc injection. The dosing volume for both routes of exposure was 5 ml/kg body weight. Animals received three daily doses of the test compound and were killed by an overdose of Fluothane (Zeneca Pharmaceuticals) 24 hr after the final dose. The dose levels shown in Table 1 are the daily dose levels. Presence or absence of vaginal opening was recorded at the time of death. Uteri were excised, trimmed free of fat, pierced, and blotted to remove excess fluid. The body of the uterus was cut just above its junction with the cervix and at the junction of the uterine horns with the ovaries. The uterus was then weighed (wet weight). Uterine dry weight was also determined by drying the uteri at 70°C for 24 hr before reweighing (6) . DES was used as positive control agent, and each study was accompanied by a vehicle (negative) control group. Animal group sizes are shown in Table 1 . Changes in the weight of wet and dry uteri were assessed for statistical significance using a two-tailed Student's t-test.
Results and Discussion
BPA gave a positive uterotrophic assay response when administered to rats by either oral gavage or sc injection ( Table 1) . The magnitude of these responses was similar for each route of administration, and increases in both wet and dry uterus weights were observed. Prematurely opened vaginas were observed for some of the animals in the top two BPA dose level groups (sc injection), an event not encountered to date among more than 450 control animals (using either route of exposure; data not shown). The present data for BPA are consistent with the report by Dodds and Lawson (1) that it induces persistent estrus in ovariectomized rats. In those studies a total dose of 100 mg of BPA was administered per rat, as twice daily sc injections for 3 days (assuming the rats weighed about 200 g, the daily dose of BPA was about 170 mg/kg).
The positive control agent for the present experiments, DES, gave a positive uterotrophic response using both routes of administration, and vaginal opening was observed for some DES animals in each experiment conducted (Table 1 ). This activity of DES in the rat uterotrophic assay is consistent with its similar activity in the mouse uterotrophic assay (2').
The top dose levels of BPA used in the present experiments gave no dinical signs of toxicity or effects on body weight, and higher dose levels could clearly have been administered. A detailed dose-response relationship for the activity of BPA in the rat uterotrophic assay was not established as part of the present experiments because their purpose was to evaluate the qualitative activity of this chemical in the rat uterotrophic assay. The corresponding lack of activity reported for BPA in the immature CFLP mouse uterotrophic assay (4) These data establish the uterotrophic activity of BPA to the rat. This information is relevant to the use of the uterotrophic assay as a primary screen for endocrine-disrupting chemicals (8) . However, the present data were generated at much higher dose levels than those used to establish other endocrine toxicities of BPA, in particular, its effect on the developing prostate gland of male CF1 mice (3). Given the many variables between the present data and the CF1 mouse data (3), it is not possible to relate the two experimental outcomes quantitatively.
The present data for BPA and DES have confirmed (8) that premature vaginal opening in the immature rat is independent of activity in the uterotrophic assay. In particular, the similar uterotrophic activity of BPA using the sc injection and oral gavage routes of exposure is not reflected by the vaginal opening data, where only the sc injection route was effective. This route-specific response may be due to pharmacodynamic differences of BPA between different tissues of the rat when using these different routes ofexposure. 
